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mum i <d^j )Hmti±n%&jK£z<7)m2<D?4^mm$:^i-&m2<7)^j 
mum i <o ^ ^ >\s # tr > r x/ m 2 <d n -r ;i/ # tr > £• k *£3t 1- & 

[it*^ 2 ] mum i<d?4 ^MRi/mum 2<d?4 ^mm±, mm$. 
mmun±(Dum^^pjfm(DU&^ t^zzo^ mum i<d?4 ^Ri/m 
urn 2 <d =7 4 )^mummmtr^7L zm&mmm tzn^nji nm^xizz 

im^.M 3 ] mum \<d^a )v^m.<DiK ^zt mum 2<d-=h ^mm^ 
§ $ <h(i, m%zm i ^i¥M^ttj— Km£^>tfhti&mum i ^^^f^t 
m t mum 2 <d n ^ )umm Km # o it & *i £ ir sen 2 <?> a ^ )v<omm 

m 1 Kum<DfcMgiWo 
ioiio3>f;w>ti^i:^§§o3>f;^«:iru mumi^mwit 
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^"-v: 2/ 



mum i <Dm&Rim&m 2 e>mm±, mmmmm^±<o ; ^m^m s mm<o 

[W*^6] huIBH 1 <D*4fr#\£> £ mfZW2 <Dzi j |W| 

&l±, mIEU 2 (7) n ^ ;v # tf y<D a 4 fr&tiUZ&frfl&m 2<7)^4 )V<Dm%^ 2 
[0 0 0 1] 
[0 0 0 2] 

mxmm-f&ztizx vmimimzMmzfcmzitzfcmmwzGLx^Zo 
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v : 3/ 



<DR!ft%1t t iMWSk1& = f-titx.\*CC'D (charge coupled device) K&frtiZ 

o ccDtt, wM<Dmmzttfct&mmw-%iftt)-f2>o z\<vm\%.m^zfcztz 

fOiTfeft K7 AO BUSK* >f ^ >^^^^^Tffl» ? i£lbtL, ^<7) 

[0 0 0 3] 

i:ioT Jn^ n - ? \z MmWt £ ± D £ o jftmffi£ J: * v a - /u&-?iHl3fc o 
[0 0 0 4 J 

-9±OiajR5*3(|iSr*&— tc«oifc7&niL<**o Witt »*i03fci!«>5e*ig 

<Dm^ix7E.L%iftu£, mmu-7±<D : &mft^i<zts-btf4 L c2>zttf$>z>o t 
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[0 0 0 5] 

mttxm. 1 1 

mm 2001-312165 ^r^o 
[0 0 0 6] 

K-t&^t § & mmmm^m. zm-rz fcmmw zim-t z>zt*mit~$-z> 

o 

[0 0 0 7] 

mm * mvk-t & tz txD^m 

-r )i>W&L*%i1r l wn/f )v#\£> fulfil 1<D?4 )utmc%:%k<7)m2(D 
[0 0 0 8] 

<7)Hi3^-c, H 1 ^^i^^Wto^^^H 1 (03^f ;i/^=r-f )^Miz% iott^ 
milfi^ 1 fi#lfc&& 2 <7)^<7)m^'b^^^2 ^J&*« 

tf > £ Bff sett* k ««f-t s§#Mt^tt^> si# Jn«t#s £ ^hh* & <> 

[0 0 0 9] 
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#H 2 0 0 3 -0 8 1 1 8 0 * v : 5/ 

o if, *i&i<D±Mm-ii. wMmmm<Dmm<Dmm^ (irv^wo 2mm 
[0010] 

Z.<DMytKX ^RMyt^^tW.^^^J-, WiffCCD (charge coupled devic 

e) 1 0 \zm& ztt&^t xmi^m^mt) z nz> 0 ±.mc cDio^t.as^$ 

lx-+r"jx^-.y h 2 7Km&ZftZ> 0 ±|Sl/-^- -y h 2 7 ti, Atl«-^ 
[0 0 1 1 ] 

##1 <£>±®^£v>T, gWJfgm^^ h 4 O^M^'b^v^igt^ m 

[0012] 

-?7,W1 l*IOi8&^^H(i. iMK7A2 O^HIKi^^lStt'btLTv^ 
&o ^«fK7A2 O^ICIi, w«f?2 K Y2 2. $£¥1? 

2 3. flj^2 4. ?'J-t2 5, &<mmt?2 6 7^jl|I^I£t££ *U gE£n?>7° 
n^^KT^Tfc^K^A 2 0_h(c (M#J) ®f£7^j££*u -eo h 

[0 0 13] 

0 2 it, fcMgtW. 1 0 0(Om$iffi$L*7F-ti><DX*$>Z>o 

m2\z&\*X%M&W. \ 0 0f±, 3e-ffljttSO|R3l»*±Tt3jfctrfa:1HctHi 
I0-7IOI <hJnJEn-7 l 0 2 tm^fhttX^^o #PJ±n-^ l 0 2 ii, 
0^Lfcv>inffi««K «t »n-^ 1 0 1 (DMm^z JpJE*tJgT« LT^4, 
iiit)D-7l 0 K 10 2(OiiH!(±, — 5£0-y^(B£#o-Cv**o 
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6/ 



[0 0 14] 

±te»n-7 lout mmmm, m^m^mmz.m^L, ^<vm<?)w 

&o ±ifi»n-^ l 0 1 (±, El^L^v\|Ei|j^-^^^m: i)El^^ffi]mi] 

$EiE»i^tL^o ±muJ±u-9 i0 2(±, ±ieiin-7 i o i (om^^fr 
m7r^u&}Km&-fz>o ±.mumv-y i o i t±mm\±^-y i o 2 t^js* 

g&£3k:-ffi*ftS^jIj§U lone-»Mn-7l 0 l/^<bf^£^t£ 
[0 0 15] 

±IH»n-^ 1 0 1 <7)MIHC(i, n t°-ffi!ftS 1 0 1 frhmm 

t&fcft<vmMJ^i 0 3. ±mmu-y 1 0 i±t:^ h ■r-wmm^ttm 

3z-fhtztb<Df)--yymtl 0 4, _hie»n-^i 0 1«C»J?: 
^j-t^T^^^n-^ 1 0 5 bi)%lWZtiX^Z> 0 
[0 0 16] 

±Eiio-7 1 0 lcort^nti, if ^jniyB^M^niM 1 1 omyM^fc 

■Cv^o ±|SI»M^1 1 Oli, LTOm^j^Stc^^tt/c 
=i>f ;W**fcf> 1 1 OAt, -eorr^ 11 OA^St^HSWl 1 0 

Bt^ft^o ±|fi^-f;u^lf>l lOAIi, 3^;n 1 1 ^li<7) 3 4 )\s (1 
11a, •••) frhtthm^k, i4 )V<Dm^fc^tzmk<V^4 ;u^tf> 1 1 OA ( 

1 1 oa a, •••) -e«jt^tt^> 0 ±iei§2gjpMi 1 otcti. m^-r^i^jgi^lil 

-^^-e±f£j!)P^n-7 1 0 H ? geMt^o 
[0 0 17] 

PU5 0i:(i> X^rt>CPU70, 3 >hn-M^^CPU8 0, RTf-fV 

y v cpu 9 0 £^gfc£nT^£ 0 

±IE^^r >CPU5 0(±> _Lie^^ -V >C P U 7 0 , ±fBr7 > h n-;i/yN'^^ 

c p u 8 0s ^Uifey; >fCPU90 ^^^n^-ra ico-e, ^ 
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XJjfcfc Ctz7V VnmW^&Ls RVF AX3SSfii-5- h 6 Otol 

[0 0 18] 

_ti£^>CPU5 OKfi, $IJ^l7 o n^7Alfi1iffl<7)R0M5 1 , •f- 
^IBUffl^R AM 5 2. Bfl*^>^ 5 3. IHtMgfc 5 5, ^-v^D uy 
^- KxV * 9 jl- y h 5 8 , ^.^ M^^7x-^5 9, Stf 
FAXiffi- y h 6 0 ^^M^ttTv^ 0 
[0 0 19J 

- * <7)#^& m l £ wm-t & o i , ±.um{k$mu 5 5 , _ti - v 

^t'j3>Fn- 7 5 6, ±fB^-v^^'J 5 7, b 
5 8, ±|B^ y M>^7x-^59, SOUJEFAXj^fiT jl- y h 6 0 t it 
s ±MM®Lr- ? 6 1 t:i OfflSKg^StL-cvx&o 
[0 0 2 0] 

^7x-^5 9 tC(± N L AN*5^li>f y Y%¥<DMm* y h 7-9 2 

0 1 Z<Dmm* '^7-^201 C^Si^f, fflxf^m^^- 
yt^3>n 0 a-^ 2 0 2 T^gS^tiTv^o dtL^/N°-y^-;i/3>b°^-^ 2 
0 2 14, 3>hn- 7 2 0 3, rV^yW 2 0 4. jftf^jL- y h 2 0 54^ 

±ISF AX^lf^-- y b 6 0 ii, 1 OKg^SfLTiS *K f<Ol 

[0 0 2 1 ] 

±f£^^t>CPU7 0Kfi> ftm-fur? Aie'Hffl(7)ROM7 1 , 
»RAM7 2, CCD 1 0 Otti^] L tltf - ^ /U 6 1 \z.j&&-t2> 

^%MU7 3. CCDK7^^7 4, **^>^e-* V?4^7 5, 
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8/ 



ys. ^mwMm^mmA o, &t>\ ^mo^ii-b^i 1 &«w^m£*it^ 

o 

10 0 2 2] 

JifBCCD K7^^'7 4(i, ±|£CCD 1 0 £Ig»1-£o _bfB**^>^-* 
[0 0 2 3] 

±IB3 > h n-;u/\°^;vc P U 8 0 tcti, n > h n - )V/^^)V<r> 9 y ^-^^)V 

£^7. h yy'^~ 1 8 i:^M^tiTi/^ 0 
[0 0 2 4] 

±E7°'j>fcpu9 0i:i±, mmy'v?^ Aie'itffl<^ROM9 1 , -r-*is 

'ltffl^RAM9 2, > Fx>y>9 3. fflitftJRj&3.- ? h 9 4, -fu^c^n. 

1 0 0 fc#qgM£*i-Cv>& 0 7°'; > Fx>y> 93l±, 1/ 

h 9 4f±, »tt**y h 3 Ofrb h W 3 8 ^^tfC<7)ffl«^«IS^.«^IE 
i6l3K^^^«t <9l#)t^tLTV^ 0 ^n-t^J2.- y h 9 5 it. iS^frK^A 2 0 

[0 0 2 5] 

@4(i, ^fill 0 OOW^lIIi&^J&tffl&^t" ^co-e^^o 
iitli, _L|B»n-7 1 0 lrtUJDUfl$tL4g|*ini»«Bl 1 0(±, mwtn 
^-f ;u (1 1 1 a> 111b, 111c) ^443^111 ^IflTV^ & 
<7)i:1-^o o^i), i4 tC7jrt#iJ-C(±, ±f£rr-f ;u 1 1 1 (i, 3 o<a=z>r )V 1 1 
la, 111b, 111 c\zfrfrtiX^2>o H4 iZjjk-tm^^^X , ±|B=M^ 
1 1 1 ait, m 1 <7)=M ^£«J&U 1 0 1 O^SBK^LT^ 

£o *7t, ±ien^;ix 1 1 lb, 1 llctt, m2V>=i4 fr&m&L, ±IB 
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jfjp^.n-^ l o 1 [*I<7)±fB3-r 111a £^tri^fBJH£B^#L-C^£ 0 3n<b 
^iHlla, 111b, 1 1 1 c lf&mWL§£&.®& 1 2 0 iz&mztir^z 

o 

[0 0 2 6] 

ifz, ±ie»n-^ i o 1 <7)tt>^tz(i, ifiJK-tv-9-1 1 2^I£tt^Tv> 
&o ±fBfflJK-fe>* 1 1 2(i, ±fe»n-7 l 0 1 o*^tf>ia&£&*n-r& 
o ±IBJp^o-^ l o \ <D— 3gg&Kf±, i&Jft-fc>"9-l 1 3/$ 5 lWb*i-Cv> 

*o ±ffiSS-t>"9-l 1 3(±, ±IBiPl^n-^ l 0 1 3gg5<7)iajg«r^-r-6 
o m^><7)fiS-t>-9- 1 12, 1 1 3(±. ±fi£iP^n-^ l o 1 £HJ$sIEKfTJ-£ 
2t*Offi»a.-y M 60 fc&fc, >hCPU9 0H^$ttTv^ o 
[0 0 2 7] 

Jiiay; >hcpu9oti, 7 n 6 o £iW»-*-*«fi&Kjnx.. $ 1 

m^JP 1) ORjfl^ |2(D3^^ U«3^;n l l bMl 11c* 

mf&mmt-$-z>&mi-2>M2&m®& (ta^m^p 2) <a»ffc*#5£i-& 

P l/P2Mif^t^ii, MSBKOHJ^I^, iajK-fe>-9-l 1 2, 

1 1 3(D&toMmizf&cxnm-t&mtfe*mz-x\t*&o 

[0 0 2 8] 

±ISftjH^I&^[lIS& 1 2 0(±, ffija&«#S&£fflOSJSafc*# 
"C\ &ffi®&i 2 l&O^OSESlEIIIf&l 2 1 (D&timi'ZmWiZtifzXJ -y^-y? 
W& 1 2 2 ifitv^c ±IB»«EIhIK 12 1ft i§jffi2ot«^ 1 3 0 <7)3citm 
JE££5iE-*-*o ±f£^^ 7f 1 2 2 (±. n^fJH 1 laCit)il 

EH»£5&£U n^Hllb, 1 1 1 ct:i t)m2&M\H\$&ZJtmLX^2> 0 

[0 0 2 9] 

m2(F>^4 )VZm$L-fZ>±M^4 1 1 bSlFl 1 1 c(i±f£^-r y 
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o 

[0 0 3 0] 

±IE^ 1 ±gE=»>OH 1 1 a <7M > ^ * >X&£/±|5* y ^ 

ma utL-c^o ±K^2*«(uj^i±, ±ien-r;n 1 1 bRi/i 1 1 c 

[0 0 3 1 ] 

_tf&* ^7f> 1 2 2 7 p 'J>bCPU90^'bOPl/P2 

14 014, US UK 1 4 1 RZ/C P U 1 4 2 £#x_Tv>& 0 ±K3§iI[D]j& 1 4 1 

CPU142I4, ±fiBHSEIK 1 4 1 <D%>Wmmk («ftfl^Ol«») £fMHP 
-t^^O-Cab^o ±ISCPU 1 4 2(4, ±3? L"C, F!lxJi\ (l) 

. (2) <D?eS:tLTV>-5o 
[0 0 3 2] 

( 1 ) yj>hcpu9o^f>opi/p 2^j#jt-^ic «t ott 1 ^mm^<D 

W)¥Z (=> -OVI 1 1 aWW ^^tLtv^i^, JiffiCPU 1 4 2fi, 
f 1-Af) , (f 1+Af) -CJilI^ l«t^$Ui^^tttv^ 

o 

[0 0 3 3] 

(2) yj>hCPU90^t)OPl/P2 ^J#«#^ J; otf 1 Wi£ 2 * 
iglli&OlfrfP (4 s T«3^jH 11a, 111b, 111 c^fffl) ^^^ti 

■c^4»^ ±ibcpui4 2(4. ±mmiwm2^mm^^^ti^ti<7)^m 

Mtf 1, f 2 0fi#^iott£lIi&0^f^ 09 xJ* (f 1-Af) , (f 1 
+ Af), ( f 2 - A f ) , ( f 2 + A f ) -eWS^^Sft^i-^tU^^^W LT 
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[0 0 3 4] 

. =r>f/H 1 1 afrbMmWH&W-t) t %tSLL. t (D^M^MMK ^ oTiP^n-^ 

9 1 0 l^MW^gfiMt^o 
[0 0 3 5] 

±sa* 2 f 2 tmcmwm. (ttzm&mom^m <vm 
rm&i 2 2&*y, t7u ±.mm2&m®m t m&zti&o zwrnmizz 19 

3^Hllb, 111 c ^i^JliM#^3§£U ^Offifflft«at#KJ:oTJn 

md-7 1 0 io«^iniMfliaj3& f aeiiifr&o 

[0 0 3 6] 

Bi5t±, ±fe^i*sni]E&<7)m^m^p 1 £_tiEf& i*»^iiti»M 

[0 0 3 7] 

mm^. ±is^2*«ii]i^(7){±i7j«7jp 2 (i, -e^ii 2 
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[0 0 3 8] 

m&ZK, ^T(7)r7^;H 11a, 111b, 111 cfrb&MKM&WtfZt-ttb 

t (f i-Af) , (fi+Af) *#ojE»flrif-3&*i&i6iHi& 1 4 1 *><bjn^m 

JjZti. jRv»"C\ » 2 *«EIK^)*lgffl?&Sfe f 2 <b£ Lt±TC^ffiA f 
folti^; 2 oomttim. (f2-Af), ( f 2 + A f ) £#oE»flrea*S&« 

[0 0 3 9] 

£*LfcffiMrtg-5f-K.fc «K ^l*HHI^-e^*«^^f 1 £#ttr2oojg$E 
i(fl-Af), (f 1 +A f ) -CI&fciB&jeStL, jR^T, *2*lSEIK^-e- 

(D&mmmk 1 2 2 o^t$ ( f 2 - a f ) , ( f 2 + a f ) -cmxm 

[0 0 4 0] 

±isn 1 $kmm&^&nz>^4 >n 1 1 a^tuMJp i*±, hsk^-tj:? 

(f 1 - A f ) -COi&jgBf l^;wp 1 c «t <9 & fr-f^KiB;^ 

tpiat^i), ( f 1 + a f ) fr-fjwze-* u^p 1 

cJ;*) fcl&Hgp 1 b t%Z> 0 
[0 0 4 1 ] 

±M%2&mmn\z.i*tfz>uy( )v 11 ib, 111 c<D&timt)P 2 1±, 

I (f 2-Af) -trOIfrjgRt t:kf-^ l^;up 2 c i ^ i> fcf>Cf^f P 2 a 
fcfc 0> ( f 2 + A f ) -eoiijgBf t e-? 1^;UP 2 c «fc 19 %t>-f^^ 

[0 0 4 2] 
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1 0 AOF*3ffll^JRS <9 > ±ie=Jxf ;l/^kf> l 1 0 AOrtffl^M tm^-f & X 1 
[0 0 4 3] 

-T & *> , ±1 # AD&ffi 1 1 0 <£frti . mm<D 10A t> ? 1 o 

(DUWUUl 1 0BC^$WMi:^oTV^ 0 ^7tz, #n>f^^tf>l 1 
0A(i, n^;n l l t LX%frii&m$LiJf'< Kf * "7 9 >v>*H 9 0 a, 1 
9 0b ^MSt:f Ltv^o J^T> n 'f ;w-*f if > 1 1 0 A Kjsv>T n -f ^ 1 1 1 
**^*L*±gE7 9 > Z?U 1 90at77>yHll 9 0 b t <D |BJ £ n <h 
U lOH'fWOIB (77>y^l 9 0 1 9 0 biOfl) Sr**tr>^r3j| 
♦ifct^o ±IB=M;W-J?fcr:/ 1 1 1 0Bf±, "? 7s^- y ? *? 

-fe^ \ y ?^X~fmZ*i, #lx.l£\ PEEK (,f'Jx-f;vx-fHh>) # 

[0 0 4 41 

fi^. i 1 o 3 ^ ;v^ft' > 3 0 1 (Olil^^titi f) , 0 9li, @7<7)f£l cofft 

[0 0 4 53 

El 7 KTFl-flfl-Cti, ±Klf ^tJn^SB 1 1011, 8i©3^f^ (al-a4, b 
K b2, cl, c2) ^»?titv^ 0 ^D^Hi, iL^fL&SL L/:^ 
-f;i/**fcf>l 1 0 A K^fLfcmiUfc: J: *)Ml&ZtiT^2>o m 7 izyf; 

-tmmn&M 1 10li, WfcO ^ >f > 1 1 OA (2 0 1 , 202) K^rt* 

tLTtltlS:^ 3^Mal-a4, bl, b2 ( cl, c2) tf&WUtt 1 1 0 B 

[0 0 4 6] 

$ fz, mi \z7t.-rmmmM 1 1 o -eti, ;u a 1 ~ a 4 *m 4 k^i- 
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®mn$L^&^*xm 1 <o=j4 )vt lx<d^j ^ ma iz^m u ±ga^-r 

1, b 2tm4 ^7^'tm%&%$L^&^X%i2<D^4 )\st LX(D~=ij)Vl 1 1 btc 

T<7)n-f;n l i cCffllt'So 
[0 0 4 7] 

;Hr!M$tL^f^ ±ISI§*»gi5 1 i o fa<D&u4 Mx.it\ (H4^^ 
i-J: o %-mm~fe%tk®3& 1 2 0 mLt^Ti:PM^J:9 «i££;Jx£ 0 

±|fin ^ ;u a 1 ~ a 4 (i, _LfBiiS^lr&3&4i[p]i& 120O3>fJH 1 la cogji^ 
lcioV^T±ffi^^ y^-yymk 1 2 2 t:^t LT3^iJ^$ *l& 0 ±fe3-f 
;Wb 1 , b 2 ii. _tfBi^$if§£l0g& 12 0<O3^Hll b <7)gR^^^v^T± 
Ifi^-r y^y^Mffil 2 2 UMLT^^iJ^^tL^o _LfS=r^r ^ c K c 2 (i, 
±.Umffiife$k£-®&s 1 2 0O3^f;H 1 1 c co^iziov^T±fS^-r •7^->^m 

g&i 2 2KMLxmmmz*iz>o 

[0 0 4 8] 

, b 2, c 1, c 2) iztt-t&mmmmii. mm*-? 1 o i©**«Boias£ 
tftza-f&um-ty-v- 1 1 2 tan&n-? 1 0 1 <d— *»oiajR«:^-t*iaK-fe 

>-9-l 1 3 OtfcftSftaffiJKKa^^TfrfcfLao _hfe?US-b>+>- 

1 12lt ±IS^ 1 confute «fc "9 »£*L&M^fiSt£1&£n-r<2> t©t?* •) 
> ±fBiBS-t>"9- 1 1 3(2, ±!Sf2<?)3^;i/j:i 

[0 0 4 9] 

ss 1 o^^ijcom 1 1 0 Kistt&^-n^oami&ijfpfi 

, fill on>f ;wUJtJCt.L^:iajK-b>-9- 1 1 2 O^fg* i: £ 2 O 3 A ;wc*frjfc L 
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